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(54) [8W0*»] JOBS, Sf»»tt->y##5Xe!>«je#8i 



(57) 

sr^r©*«^««K:3jj** 5 o p pbeiT©*tts 

T* *) , 0 HSiiKtf 1 0 p p m «TT?* 0 . 1 2 
0 0"C-C©tttt*»l 0 13 °#4X&LkWm&ifo±.2M 

tarn, %imt l m&2i£6z£t l cjzt)&?>tizim& 

^{UJJJRrfXSfffcHfttp". ^-5 1 3 0 O'CfeLL©® 

4*S£T©£J5*il*»cttLT&* 5 0 p p bfcTF© 

SKS-C. O H»gj£# 1 0 p p mtlTt* 0 . 

2 0 0 , C-C©fc'ilK#i O lJ0 tf-YXW±-e#>3»&S. 

w» *s van ommm. 



t v * 



*££©-> y x&iinwzi&mmtz c t k j: o ®^ft 

~>y *3tf5^*«Jft-rS5EFi*«:ftt>T. Sr> ViJ&HK 
tt*-IMt&*#*£*#H»* . *po 1 3 0 0 "C«± 

©sgrr w&Ma-f -5 c t (c j: o , gsaaafg© ^ # 

^aRft©*«K* 1 . 5g/cm3ftJ:KtSCi* 10 

^<bTS±r©£P**^(c*to-r:g-* 50ppb« 

T©H?*i6K-C. OH*i«g*U 0 p pmJaT-C*tJ. 
oi 2 o o °c-e©ttg# i o ,3 "*^xj^±-c*^wm 
k> w^tt->y**'7^©i{^m 

3 0 0 ■CJeUiOIWjMEjW 6 0 •C/^lfflfelT'CfTft 9 C 

i*«p»4"j-s^r©^jii^*fi««:»o-cft« 5 o p p 

bfctTOift&KT?. OHKiSKtf 1 0 p p m^TT** 

0 . *Ol 20 0 *Ct?©ttS*! 1 0 13 .o# ■{ xuirch 20 

[0001] 

[SiLh©f1ffl#3»f] *SiB, ««a*»-3Mt«HtJ/ 

ttJ/y**f5x©«Jfi35Fffi«:M , J-St©'C*5. 
[0002] 

cae*©s*] hbiwk:. ^'j**7x©»itt, bp 30 

S©?SSCC^<KS$n < OH2©7ga#iffii,>£W& 
tt«f£T L . ffiCCO HS©igg*sffi^ i»ffett«iS< ft 

[0003] se*, c©<t 5 ftEi^cfiyBSft-c 

y##7x*?#s*3fc7§Bi& l in Miff wnsegfrfb 

[ 0 0 0 4 ] ifc. *is-c«. Qttft3*«©&S{b£ 

tftsx- Mica, 7;u*;^';^- h©fti*^ 
g?tc J: (9 ?# 6>*i S V 'J 0fc&. ftfg L- T •> y 

[0005] i^uft*^, s^rMiffi ( i m) ©t§ 

*©ft©Sffi4th«L-CW»tt«*Sfc©©. m& 



^giJ¥8- 1 8 362 1 

2 

(in M) ©«£. iw*g©<s>©#f#e>ft5#. 

5COH*#5 0 0- 1 0 0 0 p pmflS^SnrteO. 
iffiSTr©W».tt*5ffi< . 30& fcte*f*!ID5fca) 
K. <£fflfig©±|Sg# 1 0 0 0 -OSflti Stiri^S. K 
(c. A&£ltt& (IIS) ©«£Ttt. IM©l§££l5)*i 
KS«**fi*»©ffiA £ t» 5 *> W t/TT l» 3. 
[ 0 0 0 6 ] $ fc. X- hfit©if£. ffiKS©H&£{£ 
fflt^Ci K<fc <0 gSKWKK ©f Dm h ti 

OHS# 1 0 0-2 0 0 p pmfiSSShr^S 

«fcO«>fi<. S8JB-r*st©r«a«,». *ct, ohs 

«r«6ffc«>«:. isVX&imfoZC l,i©AOy> 

fc#5XttJK:&3&£5 0 0-3 OOOppm^TL 

#ft<ft£. 3 6CC. «BRd*Ji3Si*Wirr4K:onr. 

[0 007 ] 7;b- y;i/ffi©ti^«. ittSWif&K©^ 
*)%•*} v xim 6*i&4>©©, ®ffl?£tL;A 5 £C£/c* 
CC. OHSi*2 0 0-3 0 0 p p mgg^girC 5 
ft So *fc. miSX- f-ffii[al«{CM 

*s> c©*B^{coi>rfciriB^-hi£ii5C^*=6WL 

[0 008 ] ifi^. ^*fi*52 0 p p mJiTF©^ U 

^ x <D$i&ummm ztitc -109. 22 
3) . z<D<px> iivT^mrn^taw^^m^^x 

SftA&a'Ts^ffi^gaTKsn-r^s. o^uft^e. c© 
^rFjefc^-as* s*fi©*©if«o^o-cte6-f, w 
i^tt©i¥ffi, «jt«. Mux<Dte\±m<Dmmm*±<m 

[0009] c©<t^ic, s»©i^-rti©^ffiKfe^r 

bX&l 5 0 p p b WT©i^«a-C, OHS?gS* 3 1 0 
p p mfelT-C* 9, Ai-31 20 0 •C-C©ttS35 5 10 ut 

#-f xjy±©B«^wr-5~> y *^^x*5ff enrte 

[0010] 

ftiiiatcffi^-cftsnfcfe©^^ -e©sw«. ¥«*x 
aw^ft^+^fifflKaagPf&aar^-c©^!^ 

«tt3fti&* 5 0 p p bWTT?*4«ttlS"r. OHSrSS 
AilOpp mWTT* 0 . #01 20 0 -CTOttS^ 1 

o * J ■ • # -c XfeLh»irtt*rti±s Mtcf y * *v x^ii 

[0011] 



3 



3 

•j #£?iff<*£Jn»ar s ciKj^^y**'?** 

ML, $#6?8KMo &*>©?*£. 

[0012] bp^. #3&wb. usas"; 

1300 •cet±©iaan r T 

JiSIt 4 C i K J; 0 . K&1&© 'J * £?L W*© 

r*£r©£iswwc>tfL-t£* 5 o p p baron 

*6gT. 0 HSi*S# 1 0 p p mOTf* D, *-3l2 
o o •cc©tta*5 1 o 1 3 0 # Xfelkr* a W6K. ft 

w&ttf ') i]ij7x<Dwms&*m&?z> *>©-e*£. 

[00 13] S/c, #IMHB. ISTEi"J*^?l!tft*a 

wtf^xfbaaarsEgK, -HMfc&*#*£*r^ a 
#x#fflfw, 1300 •cj£t±r©#?saK* 6 o -c/ 
mar-en* ^ci $ i r i±xa>nm^ms«. 

ttbr&>i 5 0 p p b KTOJftKK-C. O HSttUStf 1 
0 p p mUlTC*'? . *ol 2 0 0 'CTOVifflfi 1 0 

«as*ffi*a«-rs *>©-?**. 

[0 0 14] 

urn) &T*mi*:miK.!fflrz. 

[0015] ^mnK.mm$n6^'j A^mmt. n 

(1>*>S>&. VADffiKJ:»J^JS6Sti5 , ti"J**7Lft 
(*) £ffJl&3tt3C£KJ:*m6ft£#. C©^. ffi& 

'J h % £'©&3ft{b£!Wt^W S ft S&JItg*. W*. 
B. Na, Li. K&i'©T;U# y£H. Ca, Mg& 
iWA'* ';±8£JS. Fe, Al. Cu. Zn, C 
o. Cr, Ni, T i ftt'OSe^i*. -eft-eft, 5 
OppbOT, »SO<B20ppbOT©«>©*ftffl 

rsci#«g&cir*-5. c©cfc-5^ffiS©Egts{k 
aRatwirsciJciosufcwsciJ&j-ctfi. c© 

«fcVj:*MK©m*<^rac £«:«£•). 

Ai5 0 p p b;;TF©ftl«J^>y#£?LM<*£ffSC£# 
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*S. miiaiSS©ilf4?:ffifflL''rHiJieu/cVA 

0 p p b feTF, 3 6KB 1 0 p p b Jj(T©ft*6ffiSr> 'J 
[0016] *»98"CB. COSKLtffl hiXtcW) f) 

m> ^fflflERwaaa©^';*^**©**!*©* 
ar s c i k <t 1 , B?ie-> y * £?u?ft©*fiK*iit8 l 

•50, ^y##5*cp©0Hg?§a£ 1 0 p pm«TS 

mvtcm&ttiMoxb. /M3y>7t*Kj:*^fc^ 
<. wtfiaroHa*w*©ii>fti>i"j*^^*S5 

C£#"C*3fc©-C«fcS. 

[0017] C©P£. 1 3 00 'C*$t©t§ 

£. KOH*©3»m#3t#f#6ftr. nhtifcisViJii 

vxb%fttM?m.*mct£\ 1 >tcib. mmu&t lx i 
b. eat & KOH «©«**!=*»» 6 nr. *fc. 

-^t^*^B-|KWK|I^Kimi-C*^fc«). 1 ~ 

3 0vo l%{CtSCi*ijif3lU>. C©Jr5&#XiS 
JSSKr*fc»KB. -«{fc&3R#**He. N2. Ar 

4 i©^stt*'x 4 n^-fft bj: c \ 

[ooi8] § 6k. **MTB»«aia©s/y *^?L 

»*©«*«* 1. 5g/cm 3 UU:«:rSCi)W$K 

ssrabs. ©a^©-> y **?L*ft©««tt*i 1 . 5 

g/cm 3 5tcW©«^. JWOH»©3»*3W^^»6h 

30 r mbtitc^vxttvzbfifr&mim.imcft^tc 
&v$>z>. c©j:9«c«Hia©i";**7nr»©swfa 
©ifHSB, Ma^^fwr^ c tec j; o ars ci* 
■c*s. c©tea«FiHB. ftsaasKio-ctatto-c 

<^*5, ^©^«ttsys»*««:j|iOH«3-&afcJ&{c 
B> M 3 0^-30 BSHSKKr 5 C i 

[0019] -Mi\&m#^mmmm$vijmMm-r 

S^KlftOHS4*©S^(fiifcJ:^#^Kfct>-r^i- 

Ktftt^)t». «*Mj»©*& , *ft (ma. iasi*uo 
40 *c«i*ii&*jait«) 3&j. a*affl«i©*3J: 
^»^s;©mm*p-ctf & 5 c u>. c© 
m. -«^bias^d«»Ha4'*fiT'c«iar*fc 

y bK* K ,fc •) »tc 3 ft 4 2B*i© * * F 

< t*-ctf^^c£*55f$i/t,^ *©a. gtea^">y* 

^?LKf*B, l/VfiiivT. "f^©jiflBa©JSl^ 'J ■? A 
^X^fflMcp, tO<BX3S»H«*. 1 4 50-16 

o o -cr tra^ar s c <b cct o . gsKante * 

50 ^7^4ffSCiAi-r#S. 



[0020] ttc *aw©»fl©iaiflB«£i/Ttt. m 
Mis 'j ij&Mtto&amzzitwmt&mtc* -mi 
y o 1 3 o o*cjy±r 
owm&z 6 o •c/B#fffl«Tt?tf ft ttmtfimihin 

So 

[0 02 1 ] C©»£KttJH3ft55'';*£fl.K#tt. 
1512© V A Di£ft «fc 0 nhhtc&ffiS.i' ') #£?Lf|{*. 

©^R§14#X#ffl»*. 1 0 0 0-1 350 °C©Sa-C 
*»<B!^«*l(rrc 4 «:.*»). *SliS«*S3-tf/c-> 10 

#r#, »&ttfc#5*4i©»s»»fcfl^r#tt< & 

SCC-otlSBSiftS. C©«^g©l^. 9BM&<DZsV 
#£?LU{**C<:B. coa-M^fcR*//XK<tSKOH 

#* 0 . tfUBMilM©^ y **7Lftflao**ttB 1 . 

bg /cm' &.-r(ctmrict*mtb^ m 

[0022] cos/y*SP?wf*Hc. ?imari 450- 20 

1600 'C(cj)D»ffl-rs c 4 fc<fc 0 , sMuas/ 

»a*fc*^<c«j/y **"7xcfjcc-^t^*^x 

#K 0 i£ $ Jrc 1/ * 1 > . SBJft # 7 x tm h ttft < & 
Z. C©fca&. 1-3 0 v 0 1 ^tcSWSTSCirtW* 
U>. 

[002 3] *^K*il,ittt, C©-K{b£8R#*£ 30 
3 0 0 -CJiU:-C©IMK£6 0 -C/^nHJlTCCfS C 

wpu »*'7Xjt®i©ii^. »rs©4>fto# 

<«*.«. fflsab&Ji oicetrtttt *«is«) tftft&n 
fcfii.*. V"->*ois^;©*m^ffiffl$ 
tiros. c©Jf£. «HistiSJ/y*^?L»ftB«» 40 
*p_hgp (i/y*^astft©T«itt«r 1 3 0 o-mrt 

9 IT*/* C 4 tc J; 0 Ti$#> feftStttcttA § fcSHHft # 
7*4SSC4*»r*3. CO«t^ft*ffiO»^. 

isa{i«supo±»-ccwaa^* 4 5 1 w aa«:KHs&-r 
s. ^a^©±gpr©ss^B. ^*»a^^»A 

syp±g|3r©!fig#tf # 1 . 0 'C/m mr? iw 3ft 1 
0 0 mm/nmvmntivzimwbtcm&'D&umg. 

B 1 0 0 -C/&ffflt ft £„ C©#fijIgj«jfi?fcJS 50 



#H¥8- 183 62 1 
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KOH»©^*5^f#6n-r. f*6*ifci/y*# 

[0 024] JiUJ*»t&HJCrSfc<fc5«c, ##6$ 

«. iiSiBs/y#£ttst#*-&fb^#x£«#B»* 
■cjwfRfca-r 5 rkc . ^aasso'Mii^© -> y 

WW** Cite J: 9. ^X*©0H3Sjitt*l Op p 
m«T$rffi$;*tt£C4#r#. *fc. B!rlB^ay> 
#xr&IIL/ci§&4J:b§xLri t ^oy>763RCC«t* 

mm & ft < . BMffir 0 h s^fr*©4>ft ^isvijtfv 

Cite J: S^tcjttaWTASCiBO^S-rttt 
l». C©«fc^ft-^b^***^CC«J:»)OHS*5ffi«-rS 

&t»(coor«*wr£>£#. -®{fci5St#x©fc-3il 
^^0HS©M ; &{Si§#ros i b©4}i^$n. 

$ 6(C-> y *^?L»#O«tttt»*«0 H«©B»«:** 
[0025] 

&©rfto. 
[0 0 2 6 ] nife^l 1 

^fflK-r-5C4{Cj;f5#e»n/cHta^* (Fe, c 
a : 2 0 p p b . ^©fl!i©^fcfl7cJRB< lOppb) 5: 

m{b$#, K*3R^*mLrt>s^'-y— <d<p&® 

K*Af *C4KJ:»). JD*^8?3#, ^y*»%f- 
yyh±{C#»3tt. W#fa&C?|±tffi£g3H+SC4Ct 
,1:0, 3 50mm*, iSSSO. 30g/cm ! ©i"J 

*^?L«ft4ff/c c©£/y#£?L«**7 

3 * . I C P - RS^tfT^gtc r ^M7W«|(D»K4il 

Stfc4CS, ^TOilKOUt 1 Op p bWTC£> 

[0027] mmvumic & <o ftiss ft/csij©^ y 

?LMft45 0mmX5 0 rrniX 1 0 OmnCD^CC^O tilU. 

•y > zfjizftfS, b tc. $ 1 1 ^ t c ©-y > rf)\, ^ is y * a 

vzm&zmi&mLtcwmmRipMcte 5 v 
0 1 %-mtt£&w* - 9 5 v o 1 %-^y v&tfziffi 

[0 028] ^5C. efC^4 1150 'C£V&U2&tc 

6 0 •c/B#rj©^aaar 1450 •ct-cnm 
^. ^©ssr2^ra^#i/> ^ai/fc,, 

[0 02 9] ?#6ttfc->y##5X£tfJ»rU #«JR 
X^i' hJWtCjrO, OHS7«S[ ; 5:a^L/£:4cS. <1 
p p mTi-jfc. 

[0030] s/c, W5tasnfc'>y***7^>{-4fflt,> 
r, e-A'Of^^aaD, i 200 - ck^ws 

iteg%S l JSbfc4C:S. logr? (tf-TX) =13. 3 

r*o/c. 

[003 1 ] Xtt0(2 



(5) 



ttJFrtKtt AO. TSB^X;UJ: 0 . 2 0 v o 1 K-BMfc 
gSRtf* - 8 0 v o 1 %^l#X©2g£#X£fi£ffi3 

c©Jtfyp£ 1300 -os-cim. 2 o «w* 

[0 03 2] C©->>;WL»MMH)l/, WBK* 
9J^l//tiC51. 6 g/cm3rto/c. iXK, 7- 

>jn«DEr*o«a!*«aFrt©±»K#PAi/fc. ioov 

o l%He#X£iSGE»U SK£ 1 5 5 0"C£-C#fi3 10 
0. 1 6 Omm0©jgH)!£r>y **7X-/>3-; h£f# 

<Wrc©-tJ->7;ME-x>-c > fcftWdSL*'*-* h;Kc«fcij 

OH«ME*jK£l/A:iC5. 1 0 ppm^^c. $ 
fc. * iiv A? >7;l<£ H F *?§$4HCzgfS¥ § tf. 
ICP-IW»#ReBKr. £G&fMjimZft%Tbtct 
C6> fiiISLfc^-C©^Jl7C*KoC>r 10ppb£(T 

-c*ofc. ®c, $aj$ft/cvy##7XJt£fflivrt:' 

-AOf^^KiO, 1 2 20 
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13. IVtovtc. 

[0 03 3] XftM3. Jt«Wl~3 

j/ y #^?iff{*£> s> y * *wiF;Bff *«s ofc$ 

«t««*SC©tlMS«^«:#ALfca. SUKiSTJ: 

ore. setifcis**. *nc*i/fc. ft. n^titc^ 

hCCOO-C I CP-*fia#r«»C 

XAlsd-y h-CffiBb/c^r©^)S7t:^K-ot,i-C 1 0 p 

[0 03 4] XJtM 2 ~ 3 RCttHSW 1 - 3 ©S'J®f£# 
£H 1 (C^T. 
[0035] 
[*1] 









CO/N2 
(v o 1 %) 


(8/«3) 


*4>S& 

(ppa) 


L O g 77 


£flfifl2 


13 0 0 


2 0 


2 0/8 0 


1. 6 


1 0 


1 3. 1 




13 3 0 


8 


2 0/80 


1. 9 


7 


1 3. 1 


item 


12 7 5 


3 6 


2 0/8 0 


1. 9 


3 5 


1 2. 9 


ifct*W2 


13 0 0 


1 2 


2 0/80 


1. 2 


4 5 


1 2. 8 




13 0 0 


2 0 


Sff^l 0 0 


1. 6 


7 0 


12. 7 



[0 03 6] $ttffl4 

mourn mmcbx. ->y wutf*£fpj$u c© 

0 1 0 0 v o 1 %gSS#X££«Ejl$-ti\ t©msyp£ 

1300 'ctvmu. i 2 b#^«»so/c^. ftipo 
[0037] c a u 

fflg.btctC61. 2 g/cm3-C$>-jfc„ ^(C, 7- 
>Jm^S©!H«M««jtPrt©±SI5K:»AL/t. C©BR. 
1 5 5 OXrcWJEOfcSflMMJ (*tt!ia»**PAl/ 



40 aci>tt«) ttot, 1 1 oo*c©&gcc->y#£?L« 
ftoT»**<*<t9«:-fe7 hLfc. 5I«*. 10 vol 
%-BHkj£3R#x - 9 0 v o 1 %He#x£T8B^;Ol> 
.fcOiiitilU &K£1 5 5 0 ^fefJS 

6 o 'c/mmc tc 4 «t 5 cc«sws±» i 0 « 

fi#tc? ITlf i C i {c <fc 0 X{ k L fc. 

*. 16 0mm(/)OlTO->VM7^-f>3'; 

^g|3-C©-y->7*JKC-o^r. gStfHRlK*^* hMCiO 
50 0HSiiK*ffljei,fc£C6. 1 0 p p mVlbitc. & 



r&^/c, Htc, wusfifc^ytftf^friflH^e 

1 3. lT?&o/c e 

[0 0 3 8 ] jH»J5-7, tb««4^6 
!8ft«4il§ltt«ciR«S«BI0, ft&Lfc^y#£?lffft 



(6) #M¥8- 1 8362 1 
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(1 2 0 0"CK:fttf5i/y*//7X©tta) %iHJEL 

nisdt v hrMBOfc^ro^HTuSRccocir l o p 

[0 0 3 9 ] ||J6W4^7a(yJt«W4^6©a93Ee* 
£H2CC^To 
10 [0 04 0 ] 
[*2] 





OC) 


CO/H e 
(vol9<) 


(TC/IM) 


j£? & 
(ppm) 


Logii 
(#>f X) 




15 5 0 


1 0/9 0 


6 0 


1 0 


1 3. t 




15 5 0 


1 0/9 0 


3 5 


5 


I 3. 2 




15 5 0 


2 0/8 0 


3 5 


3 


1 3. 2 




15 5 0 


2 5/7 5 


3 5 


< 1 


1 3. 3 




15 5 0 


5 0/5 0 


3 5 






Jfcl*«6 


15 5 0 


2 0/8 0 


1 0 0 


6 0 


1 2. 8 


ttttW7 


15 5 0 


H e 1 0 0 


1 0 0 


7 5 


1 2. 7 



[0 04 1 ] tb«0»7 

>rf^h (IS) ^^Xh^imcm^.btctC6, o 
Hl»8ppmt*^/c^ ^JStu^Cco^T^, 40 
Na 0. 5ppiru K, Li 0. 5 p p nu Fe, 
Ca 0. 6ppm, Al 1 7 p p m s Ms 0. 2 
ppm, Cu 0. 0 5ppmtftofc, 1 20 0'C^C 

= 1 3. 3i?^o/co 

[0042] item 8 

>=f?h (ni a) *'fflc 0 z<Dtsv##5z<t>Jy 
Yfcr>^xhW&Uc±c?> s OHSrSSti85 0 pp so 



mT&0, Na, K, Li ;0. 5ppm, Fe, C 
a ; 0. 6ppm, A 1 : 1 7 p pm, Mg ; 0. 2p 
pm, Cu;0. 05pp mt^/c, 1 2 0 0°C&Cjft 

tfss/y*^x©*sa*»j3eofc<tc5. log)? 

(siWX) =11. 6?£>o/c 0 

[0043] tmms 

aettjprt6C#ALfc. T»^X;UJ:0 lvol%Cl 
[0 04 4] C©J/y*;:tf7*-f>=f? h©OHS»a 



(7) 

11 

zmmwctczi ppmHTtfto, mytxmft#i$i 

B«:rttJRiitt*«5EOfciC* 1 3 00 ppmt*o 

7HRCCO(,>Tl 0 p p bWT~C*^/c 0 1 2 00"C«:ifr 
WS^U^^^cottgiffl^OfciC^, log?? 

(?JWX) = 1 2. 2t*o/c 0 

[0 04 5 ] 

SfcihB, £JS7gSRk:oi,>t&* 5 0 p p bfiiTiS* 
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ft & o /c»»tt(DV »j # # 5 * £»s c £ #r * 
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